Abstract. In this work, the Wronskian determinant technique is performed to (2+1)-dimensional non-local Ito equation in the bilinear form. First, we obtain some su¢ cient conditions in order to show Wronskian determinant solves the (2+1)-dimensional non-local Ito equation. Second, rational solutions, soliton solutions, positon solutions, negaton solutions and their interaction solutions were deduced by using the Wronskian formulations
Introduction
The nonlinear evolution equations (NLEEs) model abundant physical processes which occur in the nature. Therefore, investigating and obtaining solutions of these type equations have an extremely important place in nonlinear science. In this context, in the literature a plenty of analytic and numerical methods were developed such as inverse scattering transform, Hirota bilinear method, the Riccati equation expansion method, the sine-cosine method, the tanh sech method, G 0 =G expansion method, Adomian decomposition method, He's variational principle, Lie symmetry method and many more ( [1] , [3] - [6] - [7] , [8] , [14] , [19] - [20] , [22] - [23] ).
Nowadays, besides to above aforementioned methods, the Wronskian determinant method ( [5] , [15] ) depending upon Hirota bilinear forms has a wide range of impact and applicability on the NLEES. Wronskian determinant technique is a important tool to get exact solutions to the corresponding Hirota bilinear equations of the NLEE equations.
In [11] , we observe that there is a bridge between Wronskian solutions and generalized Wronskian solutions. It gives us a way to obtain generalized Wronskian solutions simply from Wronskian determinants. The basic idea was used to generate positons, negatons and their interaction solutions through the Wronskian formulation.
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It is demonstrated in [12] that for each type of Jordan blocks of the coe¢ cient matrix J ( ij ), there exist special sets of eigenfunctions. These functions were used to generate rational solutions, solitons, positons, negatons, breathers, complexitons and their interaction solutions. The obtained solution formulas of the representative systems allow us to construct more general Wronskian solutions than rational solutions, positons, negatons, complexitons and their interaction solutions.
As stated in [13] , integrable equations can have three di¤erent kinds of explicit exact transcendental function solutions: negatons, positons and complexitons. Solitons are usually a speci…c class of negatons. Roughly speaking, negatons and positons are solutions which involve exponential functions and trigonometric functions of space variables, respectively, and they are all associated with real eigenvalues of the associated spectral problems. But complexitons are di¤erent solutions which involve both exponential and trigonometric functions of space variables, and they are associated with complex eigenvalues of the associated spectral problems. Interaction solutions among negatons, positons, rational solutions and complexitons are a class of much more general and complicated solutions to soliton equations, in the category of elementary function solutions.
The generalized (2+1) dimensional non-local Ito equation
was …rstly studied by Ito for generalizing the bilinear Korteweg-de Vries (KdV) equation [9] . To get rid of the integral operator, we use the transformation
to cast (1) into the following equation
We observe increasing interest for Eq.(2) in the literature ( [2] , [4] , [18] , [21] 
where f (x; y; t) is an unknown real function which will be determined. Substituting Eq. (3) 
In this work, our intention is to present the generalized Wronskian solutions of the Eq. The paper is organized as follows. In Section 2, the Wronskian determinant solution is deduced for Hirota bilinear form corresponding to Eq. (2). In Section 3, using Wronskian formulation rational solutions, solitons, positons, negatons and their interaction solutions are presented. Lastly, conclusions are given in Section 4.
Wronskian formulation
We …rst present notation to be used and recall the de…nitions and theorems that appear in ( [5] , [15] - [17] ).
The solutions determined by v = 2 (ln f ) x with f = j \ N 1j and
:: to the Eq. (2) will be called Wronskian solutions ( [5] , [15] and [17] ). Now, we give the following important properties on determinants ( [17] ). Property 1. If D is N (N 2) matrix, and a; b; c; d are n-dimensional column vectors then, jD; a; bj jD; c; dj jD; a; cj jD; b; dj + jD; a; dj jD; b; cj = 0 :
Property 2. If a j (j = 1; :::; n) is an n-dimensional column vector, and b j (j = 1; :::; n) is a real constant di¤erent form zero then 
where ba j = (b 1 a 1j ; b 2 a 2j ; :::: Proof. Considering (9), we can obtain the following derivatives
In addition, keeping in mind the conditions of (15)- (16), we can produce that Then, Eq. (8) can be rewritten as the following
and
After substituting of the Eq. (17), (19) and (20) into (8) we obtain the following Plücker relation:
As result of Property 1, we get
This demonstrates that f = j \ N 1j solves the bilinear Eq. (8). The corresponding solution of Eq. (2) is
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Wronskian solutions of Eq.(2)
In this section, new exact solutions including rational solutions, soliton solutions, positon solutions, negaton solutions and their interaction solutions are formally derived to Eq.(8) ([11]-[10] ).
The Jordan form of a real matrix A = 2 6 6 6 6 6 6 4
nxn has the following type of block: 
3) Second-order: We start from the eigenfunction 1 ( 1 ); which is determined by
General solutions to this system in two cases of 1 > 0 and 1 < 0 are
when 1 > 0;
when ak 4 < 1 < 0 respectively, where C 1 ; C 2 ; C 3 and C 4 are arbitrary real constants.
1) Solitons:
The n soliton solution is a special n negaton: v = 2@ x ln W ( 1 ; 2 ; :::::; n ) with i given by i = cosh
where 0 < 1 < 2 :::: < n and i (1 i n) are arbitrary real constants. Zero-order: 3) Negatons: We obtain two special negaton solutions as the following v = 2@ x ln W ( ; @ ; :::::; @ k 1 ) = cosh p x + ky (b + ak) t 4y a +
